Academic careers in Germany have been under debate for a while. We conduct a survey among postdocs in Germany to analyze the perceptions and attitudes of postdocs regarding their research incentives, their working conditions, and their career prospects. We conceptualize the career prospects of a postdoc in a life-cycle perspective of transitions from academic training to academic or non-academic jobs. Only about half of the postdocs sees strong incentives for academic research, but there is quite a strong confidence to succeed in an academic career. Furthermore, postdocs who attended a PhD program show better career prospects and higher research incentives compared to others. Academic career prospects and motivation are strongest for assistant professors. Apart from this small group, however, postdocs report only a small impact of the university reforms of the last decade. Female postdocs show significantly higher research incentives but otherwise we find little gender differences. Finally, good prospects in nonacademic jobs are not associated with a reduction in the motivation for research.
INTRODUCTION
The academic career path in Germany is characterized by the availability of only few tenured professorships, high rates of dropout from an academic career both right after completion of a PhD and at further stages as a postdoc, disproportionately high rates of dropouts by females, and a high average age of appointment to a full professorship (BMBF, 2008) . There is concern that the conditions for an academic career make academic research positions in Germany less attractive and less competitive in comparison with both jobs outside of academia and research positions abroad (Bulmahn, 2001; Enders and Bornmann, 2002b) . This may hold in particular for postdoc positions, a stage in which young academics should be most productive in research. Postdocs typically work under the supervision of a tenured professor, lack independence in comparison to assistant professors in other countries, and have fairly insecure career prospects compared to a well-defined tenure-track system (Buchholz et al., 2009; Bulmahn, 2001; Janson et al., 2007; Wagner-Bainer et al., 2011) . Furthermore, key decisions relating to family formation are made during the postdoc phase, and there is concern that a disproportionate number of promising female PhDs do not continue an academic career because of the insecurity and the difficulties to combine an academic career with having a family (BMBF, 2008; Jung, 2011) . However, little is known about the attitudes and perceptions of postdocs on a statistically representative basis. For this reason, we conduct a survey among postdocs in the fields of business economics, economics, sociology, and social sciences.
The public debate reports negative sentiments and frustration among postdocs in Germany, and it is often argued that many of the most promising young researchers leave Germany or do not come back to Germany because of better working conditions in countries like the United States (Bulmahn, 2001; Janson et al., 2007; Prußky, 2008) . Recognizing some of these concerns, the German government implemented various reforms of the university system during the 2000s (Bulmahn, 2001) . Regarding the postdoc phase, the goals of the reforms were to strengthen the independence of postdocs and their incentives for excellent research as well as to lower the age at which a successful researcher can make the transition to a tenured professorship. Assistant professorships ('Juniorprofessur') were introduced with the right to supervise PhD students. Although, this was a goal of the reforms, most assistant professorships do not involve tenure-track. Over the last decade, there has been a decline of postdocs completing a Habilitation (Statistisches Bundesamt, 2011) . However, assistant professorships have by no means replaced the Habilitation.
Based on our survey in the fields of business economics, economics, sociology, and social sciences, our study contributes to the understanding of the situation and the sentiments of postdocs in Germany. In a situation with a high dropout rate from an academic career, we emphasize the interplay between academic and non-academic career prospects. We first develop a number of hypotheses regarding career transitions after the completion of a PhD. Drawing on our survey data, we then analyze the research incentives, the academic background, and the career prospects of postdocs. We also investigate their perception of the university reforms of the last decade. The comparison across different fields allows us to investigate the impact of different non-academic career opportunities (Chlosta et al., 2010) .
Our results show quite a mixed picture. We identify three important types of postdocs: motivated optimists, confident academics, and frustrated pessimists. Only about half of the postdocs sees strong incentives for academic research, but there is quite a strong confidence to succeed in an academic career. There is evidence that research incentives increase due to stronger international competition. Employment insecurity is associated with a more pessimistic assessment of an academic career. The strongest research incentives and the best career prospects were found for assistant professors ('Juniorprofessoren/innen'). Apart from this small group, the postdocs see only a small influence of the university reforms of the last decade on incentives and prospects for researchers. There is no evidence for declining research incentives due to better non-academic career prospects. Female postdocs show significantly higher research incentives but otherwise we find little gender differences. Irrespective of gender, the presence of children is associated with significantly worse perceived career prospects.
The remainder of this article is organized as follows. Section 2 describes the background, introduces a theoretical framework to analyze the career decision of a postdoc, and develops a number of hypotheses. Section 3 describes our survey among postdocs. Section 4 reports the result of a cluster analysis and section 5 reports our econometric analysis. Section 6 concludes. The appendix includes additional derivations, information about the data, and detailed empirical results. We have also prepared an additional appendix (Supporting Information) with further detailed informations about the data and further empirical results which we refer to in the article.
BACKGROUND AND HYPOTHESES
2.1. Background and review of the literature Traditionally, a postdoc at a German university works as an assistant at the chair of a tenured professor and completes a second postgraduate degree after the PhD, the so-called 'Habilitation' (postdoctoral lecture qualification). After completion of the Habilitation, the postdoc can apply for a tenured professorship, typically at other universities. Over the last decade, there has been a decline of postdocs completing a Habilitation (Statistisches Bundesamt, 2011) . The university reforms of the last decade introduced assistant professorships ('Juniorprofessur'). Such positions last no more than six years and are intended to provide a more independent alternative to the Habilitation. Bulmahn (2001) calls for the introduction of assistant professorships with a tenure-track option to make an academic career more attractive (see also Buchholz et al., 2009; Jung, 2011) , but the majority of assistant professorships today do not involve tenure-track. In contrast to almost all other postdocs, assistant professors have the right to supervise PhD candidates.
As part of the university reforms, a new salary system for professors was introduced (Bulmahn, 2001) . Since 2005, professors can only be appointed for a professorship in the new 'W-salary system', which replaces the old, fairly rigid 'C-salary system'. The 'W-salary system' implements a more flexible and performance-oriented pay system with lower base salaries. The base salary of assistant professors was lowered compared to the base salary of former assistants at a chair, who had received a C1-salary during the Habilitation phase before the reform. As another consequence, many postdocs, who work as an assistant at a chair, now hold temporary positions as academic lecturers.
In addition, the debate about the best way to organize the PhD phase in Germany has been just as intense as the debate about postdocs (BMBF, 2008) . There are strong calls for the introduction of structured US style PhD programs to replace the traditional way of completing a PhD in Germany. It is argued that a traditional PhD does not allow PhD students to acquire a sufficiently broad range of research perspectives. A number of structured PhD programs have been introduced in Germany in recent years, also with the explicit goal to reduce the time until completion of the PhD. The share of graduates of structured PhD programs in Germany ranges from 5% (engineering) to 10% (natural sciences, linguistics and cultural sciences) (Statistisches . There exist significant differences between the German and the US PhD programs. Stock et al. (2011) show that US doctoral candidates in economics finish their PhD after five years, whereas the average duration until completion of the PhD students in Germany for structured PhD programs is less than four years (Deutsche Forschungsgemeinschaft, 2011) . Clearly, if PhDs from Germany are to compete with graduates from top US programs, it is not an advantage that structured PhD programs in Germany push their PhD candidates to finish quickly.
Even though there are strong differences in the academic system between Germany and, say, the US (Buchholz et al., 2009 ), the academic system in the US (and to some extent the UK) serves as a benchmark in the discussion about university reforms in Germany (Buchholz et al., 2009; Bulmahn, 2001; Janson et al., 2007) . The debate presumes that career prospects for postdocs in the US are better than in Germany. Important reasons are the tenure-track-system, higher pay, and better career prospects, although there is concern that career prospects in the US have deteriorated (Fox and Stephan, 2001; Stephan, 2008) . Based on a mail survey among 3,800 PhD candidates, Fox and Stephan (2001) find a rather pessimistic assessment of career prospects. 1 The study argues that this is related to the large increase in the number of PhD candidates. In a follow-up study, Stephan (2008) analyzes the academic job prospects for PhDs and their impact on research productivity in the United States, Italy, and Germany for the fields of physics, life sciences, mathematics, and engineering. The study concludes that academic career prospects for PhDs have deteriorated in all three countries. For Germany, the study points to the decreasing number of postdocs completing a habilitation and to the reduction in the number of professorships. In addition, the number of scientists with a PhD hired by industry in the EU has fallen. As a result, Stephan sees a risk of falling scientific productivity and a shift away from basic to more applied research in order to improve non-academic career prospects. Somewhat in contrast, Lindley and Machin (2011) show that the wage return to postgraduate education beyond a college degree (including the completion of a PhD) has been rising in the United States and the United Kingdom. These studies suggest that non-academic career prospects play an important role for both PhDs and postdocs.
There exists only a scarce literature which deals explicitly with career prospects of academics in Germany. The weak career prospects for postdocs in Germany are reflected by the high average age when completing a habilitation, at which nonacademic career prospects may have deteriorated, and the comparatively small number of professorships (BMBF, 2008; G€ ulker, 2011; Schulze, 2008) . Thus, the decision to pursue an academic career involves a big personal risk. With increasing age, postdocs may become more present-oriented and thus less willing to invest into a risky academic career (Chlosta et al., 2010) . As part of the university reforms a decade ago, the introduction of the junior professorship and the change of the salary-system should have improved the independence and the working conditions of postdocs. However, because of the lack of tenure-track option for most assistant professors and because of lower salaries, the effect of the reforms on the research effort among postdocs is ambiguous (Fitzenberger, 2008) .
Female PhDs in Germany are less likely to continue an academic career compared to male PhDs (BMBF, 2008; Jung, 2011) . This is attributed to the difficulties in reconciling an academic career with having a family (Wagner-Baier et al., 2011) . Being in a partnership and/or having children may increase the present-orientation and the risk aversion, thus reducing the incentives to invest in a risky academic career. Incidently, for the United States, Fox and Stephan (2001) find no significant gender effects with regard to how insecure career prospects affect academic career decisions. Enders and Bornmann (2002b) find that having a position at a university when completing the PhD and the integration into the scientific community are important for future academic career prospects. Chlosta et al. (2010) analyze the decision for an academic career in business economics, a field with presumably very good non-academic career prospects. The study finds that the number of publications, work satisfaction, perceived career chances as well as a lower individual rate of time preference have a significantly positive effect on the decision to continue an academic career. In contrast, they find no significant effect of the expected earnings in a non-academic job within the same sub-discipline of business economics. However, because of the possibility to switch subfields within business economics, this result does not necessarily imply that the stark differences in non-academic career prospects across fields have no effect.
A number of studies analyze research productivity, mobility, and qualifications over the life cycle (Heining et al., 2007; Rauber and Ursprung, 2008a, b) . Rauber and Ursprung (2008a, b) find that research output depends strongly upon the cohort of the researchers. Schulze et al. (2008) find that publications are more important determinants for receiving tenure in business economics and even more so in economics. Analyzing the international mobility of German PhDs, Enders and Bornmann (2002a) find no evidence for an increasing outmigration to foreign universities. While the number of postdocs going abroad is fairly small, these are often excellent researchers. Thus, there seems to be a qualitative rather than a quantitative problem of outmigration.
Similar to our study, Jaksztat and Briedis (2009) conduct a survey on the sentiments among postdocs and PhD candidates in nearly all fields in Germany. The study finds a negative assessment of the Bologna-reforms. Nevertheless, 40% of the survey respondents want to pursue an academic career. In a subsequent study, Jaksztat et al. (2010) conduct a large survey on work conditions, career plans, and competencies. The results show that young researcher have strong concerns regarding job insecurity (mainly because of fixed-term contracts) and they find it very difficult to plan a career. Wagner-Baier et al. (2011) conduct a survey among postdocs in all fields at one German university with a focus on the satisfaction with working conditions. The survey reveals insecure job conditions, high work loads in teaching reducing the time to do research, and great uncertainty regarding what it takes to be a successful postdoc. The study recommends more intensive coaching programs both regarding academic and nonacademic career options and better job conditions at the university. The three cited studies in this paragraph do not analyze explicitly the link between career prospects and research incentives and how the perceived academic and nonacademic career prospects change with the characteristics of the postdocs. a training phase when the PhD candidate learns how to successfully develop and implement a major research project which results in a significant contribution to the literature. After completing a PhD, a person may continue his/her academic career as a postdoc at a research institution (e.g. universities) or switch to a nonacademic career. The postdoc position includes assistant professorships (W1 positions, 'Juniorprofessur'). A postdoc will either eventually make the transition to a tenured professorship (W2/W3) along the academic career or exit to a non-academic career. 2 In the following, we simply refer to a tenured professorship (W2/W3) as professorship and explicitly say so when referring to an assistant professorship.
An analysis of academic career choices should distinguish between push factors, such as good or bad working conditions as a postdoc and academic career prospects, and pull factors, such as non-academic career prospects. We conceptualize the academic career after obtaining a PhD in a life-cycle perspective of academic training and transitions to academic and non-academic jobs (Figure 1 ). We focus on the postdoc phase and we treat a non-academic job as an absorbing state. 3 The transition probabilities along the academic career and the values of the two exits are affected by the training, the effort choice, and the working conditions during the postdoc phase. Given the information set of the postdoc, there is remaining uncertainty as to whether the postdoc will obtain a professorship in the future and how valuable the professorship will be (i.e., how successful the postdoc will be as a professor). The chances to obtain a professorship and the value of a professorship depend upon the research effort of the postdoc. At the same time, the research effort and the type of research pursued may also have an Figure 1 excludes the posssibility of tenured postdoc research positions, for example, as a tenured lecturer ('Akademischer Rat/R€ atin'). Nowadays, such positions are rare at German universities. A sizeable number of tenured positions as researcher do exist at research institutes. Typically, these positions involve contract research or consulting work, which we subsume as an exit to a non-academic career as opposed to obtaining a professorship. Our analysis also abstracts from the fact that W2/W3 professorship may at first involve temporary appointments and in a number of cases may not lead to tenure. 3. The discussion paper version of our study, Fitzenberger and Leuschner (2012) , involves a formal life-cycle model which rationalizes the hypotheses put forward in this section. effect on the value of a non-academic career. A postdoc may decide to leave his/ her academic career when the chances to obtain a professorship become too low or when a non-academic career becomes sufficiently attractive. Better working conditions as a postdoc are likely to increase the research effort (or the research outcomes) and may therefore increase the chances to obtain a professorship. Our life-cycle framework emphasizes that the value of a non-academic career has an impact on the decisions of the postdocs while still pursuing their academic career. Two examples shall illustrate the point. First, if the type of research affects the value of the non-academic career, the postdoc may choose a more applied research agenda because it may pay off in the event he/she enters a nonacademic career. Second, because research effort and working conditions positively affect the productivity in the non-academic career, this will reinforce the research incentives during the postdoc phase.
Analogous to the career decision of the postdoc, we also suggest to analyze the PhD phase and the decision to continue an academic career afterwards (Figure 1 ). In the German case, the majority of PhDs do not continue an academic career after completion of the PhD (BMBF, 2008) . This means that the research effort and the choice of research topics during the PhD are both affected by academic and non-academic career prospects. Different fields may differ strongly with respect to the value of holding a PhD for a non-academic career. It is often argued that among the fields considered in our study, the payoff of a PhD in a nonacademic career is highest for business economics and lowest for sociology or social sciences. Clearly, the chances to pursue either an academic career or a nonacademic career affect the career and research decisions during the PhD phase. A higher research effort and better working (research) conditions during the PhD phase will raise the future value of both the academic career and the nonacademic career, with the positive effect being stronger for the academic career.
Based on the above considerations, we develop a number of hypotheses to be explored in our empirical analysis.
The research output results in papers or monographs. This output depends upon the research effort and the working conditions of the postdoc. The university reforms of the last decade have intended to improve the working conditions of postdocs, in particular, by introducing junior professorships (Bulmahn, 2001) and granting them more independence. Scientific networks play a special role for academic careers, and potentially also for the motivation of young academics. Postdocs who think that networks are more important than research effort for a successful academic career have weaker research incentives.
Hypothesis 1 (Incentives) Better working conditions in the current job enhance research incentives of postdocs. Junior professors have the strongest research incentives. Research incentives are weaker for postdocs who think that networks are more important for an academic career.
Our theoretical framework implies that the current prospects in the non-academic labor market and the future academic and non-academic career prospects affect the research and career decisions of a postdoc. On the one hand, higher (international) competition, resulting in higher competition for scarce professorships, may reduce the chances to obtain a professorship, thus reducing the research effort of a postdoc (in Germany). On the other hand, higher (international) competition may raise the marginal return of research effort of a postdoc, thus resulting in higher research effort of postdocs. This may occur for the following three reasons. First, more international competition effectively pushes Universities in Germany to put more emphasis on research output when filling professorships. This would directly increase the marginal return of research effort. Second, higher international competition reflects greater opportunities to obtain a professorship inside and outside of Germany. The scope of the academic market increases and, so it may pay off more to invest in an academic career by exerting higher research effort on a possibly specialized research topic. Third, in order to be among the smaller number of successful candidates for professorships, a postdoc has to increase her/his effort.
Hypothesis 2 (Career Prospects) Better chances for a future academic career or a future non-academic career enhance research incentives of postdocs. Better chances for a non-academic career at present reduce research incentives of postdocs. Better chances for a future non-academic career increase the research efforts in applied research as opposed to basic research. The effect of higher (international) competition for professorships on research effort is ambiguous. Better working conditions and higher research effort as a postdoc raise both the value of a future academic career and of a future non-academic career, with the effect being larger for an academic career.
Similar to the postdoc phase, the PhD phase in Germany has also been the subject of a reform debate (BMBF, 2008) . In Germany, the age of completion of a PhD is very high in international comparison. Obtaining a PhD at a chair may result in less independence and less research orientation during the PhD stage. This may be (partly) compensated if a PhD candidate is better integrated in the research projects of the chair and the scientific network of the chair. It is a widely held view that the effectiveness of PhD training and mentoring is improved by the participation in structured PhD programs (BMBF, 2008, p. 140 ). Furthermore, multiple supervisors and training in advanced research oriented course may improve the quality of PhD research and to speed up graduation.
Hypothesis 3 (PhD phase) Better supervision and mentoring as well as stronger involvement in the scientific community during the PhD phase raise the research effort of PhDs and shorten the time until completion of a PhD. Better working conditions and a higher research effort as a PhD raise both the value of a future academic career and of a future non-academic career for postdocs, with the effect being larger for an academic career. This results in higher research effort during the postdoc phase.
Women are less likely to continue an academic career after completion of the PhD and the average age at which postdocs obtain a professorship is particularly high in Germany (BMBF, 2008; Schulze et al., 2008) . One explicit goal of the university reforms was to reduce the age of first appointment as professor (Bulmahn, 2001) . Creating independent assistant professorships with an associated time limit and greater independence should allow postdocs to focus more on excellent research. In particular, this should benefit female postdocs, for whom the difficulties to reconcile family and career is a strong obstacle for an academic career. Having made the decision to work as a postdoc, female postdocs are likely to have a stronger research interest as they have higher opportunity costs of an academic career compared to males. Furthermore, females may see better opportunities to pursue an academic career if the male-female gap is higher in a non-academic career. However, females may be more risk averse than males in undertaking research projects with high risk and high return.
At a higher age and in the presence of children, postdocs value current period utility more strongly than the future value of an academic and an non-academic career and find it more costly to get involved in the scientific community (see Chlosta et al., 2010 for a similar argument). Also, older cohorts are less likely to be affected by the university reforms. Furthermore, the higher the age, the more likely the postdoc may not have been considered for a professorship, resulting in older postdocs being more negatively selected.
Hypothesis 4 (Gender, Age/Cohort, Children) Research incentives fall with higher age and in the presence of children. The gender effect on research incentives is ambiguous, depending upon whether the positive selection of females or the higher opportunity costs of research for females dominates. Female postdocs, postdocs with children, and older postdocs are less willing to take risks and are more likely to engage in applied research.
Our empirical analysis comprises the fields of business economics, economics, sociology, and social sciences. By fields, the non-academic career prospects (expected earnings) are highest in business economics (Chlosta et al., 2010) and lowest in sociology and social sciences. Chairs in business economics have comparatively better contacts to private firms; thus resulting in better networks to pursue a non-academic career. In order to convince a PhD in business economics to pursue an academic career, working conditions as a postdoc and the value of a future academic career have to be even better than for the two other fields. The reverse argument should apply for sociology and social sciences.
Hypothesis 5 (Different academic fields) Postdocs in business economics (sociology and social sciences) have the highest (lowest) value of a non-academic career. Correspondingly, research effort is highest (lowest) in sociology and social sciences (business economics), while the effect of the field on the chances to obtain a professorhip is ambiguous.
DATA AND DESCRIPTIVES

Description of survey
We conducted an e-mail survey in September and October 2008 among postdocs who had a position at a German university in the fields of economics, business economics, sociology or social sciences. For the purpose of our survey, postdocs are defined as persons who hold a PhD degree, including junior professors, but who do not yet have a tenured professorship. Via an extensive internet research, we found eligible 1,169 postdocs. As an incentive, the newspaper Handelsblatt sponsored a number of temporary free newspaper subscriptions, which were randomly distributed among the respondents. 4 47% of the postdocs (546 persons) completed the survey, 7% quit during the interview, and 46% did not respond at all. Unless indicated otherwise, we refer in the following to the sample of the 546 postdocs who completed the survey. We think the responses are quite reliable, as the topic of the survey is of high relevance for the respondents. Furthermore, it is an advantage that the data were collected some time after the university reforms of the last decade. There exists no comparable recent survey focusing on career prospects of postdocs in Germany.
The survey consists of two parts. The first part concerns information on the current postdoc position and on the academic background and assesses the academic and non-academic career prospects as well as the general situation in academia. Some of the assessment questions use a five to six points Lickert scale. Additionally, a 'no answer'-field was offered. Further questions involve statements the respondents could agree or disagree with (see Tables S11 and S12 in the Supporting Information). Table 1 summarizes key descriptive statistics of our data set; more detailed descriptive results can be found in the Supporting Information. Among the 546 respondents, there are 360 males (66%) and 186 females (34%).Six persons did not disclose their gender. We assume them to be females, because mostly females tend not to disclose their gender. 10% of the respondents hold a foreign citizenship. The average age in the sample is 38 years. Females are slighty older than males and 10% of the postdocs are older than 45 years (Table S1 in the Supporting Information). Around 50% are married, another 30% live in a partnership, and around 40% have children. The distribution is quite similar for females and males ( Table S2 in the Supporting information). Regarding the distribution of academic fields, about one-third graduated in Business Economics, a quarter in Economics, another quarter in Social Sciences or Sociology, and the rest in Business-related subjects such as Business Informatics, Industrial Engineering, and others. On average, it took 5.2 (=10.8À5.6) years to obtain the PhD after completion of the highest academic degree. 93% obtained their PhD in Germany and around 70% obtained their PhD while working at the chair of a professor. At the time of the survey, on average three years had passed since the completion of the PhD. 50% are now working at the university where they obtained their PhD. Most of the postdocs are research assistants (48%) and/or have the status of a 'Habilitand' (42%). Among the 225 postdocs pursuing a Habilitation only 25% are women ( Table S4 in the Supporting Information). Regarding the integration into the scientific community, 84% of all postdocs have attended national or international conferences, 29% have visited another research institution, 38% have written referee reports, 58% have published in peer-reviewed journals, and 54% have been engaged in a third-party-funded research project. Table S10 in the Supporting Information shows that there are some gender differences in 4. Handelsblatt published some descriptive results of the survey in 2009 (Heß, 2009 ). these activities, with females being more likely to go abroad for a research stay and males being more likely to write referee reports. We will analyze these gender differences further as part of the subsequent multivariate analysis. Figure 2 depicts the distribution of assessments regarding research incentives and career prospects of the postdocs. 53% of all postdocs say that the research incentives in their current job are rather strong or very strong. Only 29% think that the university reforms of the last decade have strengthened these incentives, whereas 55% believe that incentives have increased due to stronger competition from outside Germany. Whereas 49% assess their current non-academic employment prospects to be very good or good, only 21% think that this will be the case in five years from now. At the same time, merely 48% of all postdocs view their own academic career prospects as very good or rather good and 76% say that the competition for an academic career in their field is very strong or strong. Furthermore, 25% think that networks are more important for a successful career than academic excellence. 68% of all postdocs prefer an academic job at present and 66% expect to have an academic job in five years. 49% of all postdocs think that the current working conditions and the future employment prospects have a positive effect on the motivation to engage in an academic career. 51% of all postdocs say that the recent changes in career prospects have caused a shift toward applied research. In the last years some political reforms of the university system in Germany were implemented (e.g. change from the C−Salary system to the W−System, introduction of junior professorship, more power of the deans). Did the motivation/incentives to do excellent academic research change due to these reforms?
Descriptive Statistics
28 1 − Academic excellence is much more important than networks for a successful academic career 2 − In addition to academic excellence, networks are about equally important for a successful academic career 3 − Networks are much more important than academic excellence for a successful academic career What is the importance of networking (networks) to pursue an academic career? Figure 2 Assessments of research motivation and career prospects These findings provide a mixed picture of the research incentives, career plans, and career prospects of postdocs. On the one hand, the majority of postdocs is committed to an academic career, is to some degree integrated into the scientific community, thinks that the competition is hard, and is concerned about weak non-academic career prospects. On the other hand, the working conditions are often not conducive to excellent research and the university reforms have not strengthened the research incentives sufficiently. Due to career concerns, postdocs do more applied research, and networking is often perceived to be more important than academic excellence. Based on these descriptive findings, the newspaper Handelsblatt concluded that a lot of postdocs are frustrated (Heß, 2009 
CLUSTER ANALYSIS OF RESEARCHER TYPES
Next, we identify groups of postdocs based on their assessment of research motivation and career prospects. A k-means cluster analysis with 10,000 iterations and the Jaccard similarity measure was used to identify three types of researchers. Methodologically, as initial group centers the last three observations of our dataset were used. We experimented with different numbers of clusters, before we concluded that three clusters represent most of the data well. In total, the cluster analysis assigns 447 postdocs to the three clusters. The first cluster (type frustrated pessimists) comprises 33% of the postdocs, the second 32% (type motivated optimists), and the third 36% (Type confident academics), see Table 2 . We labeled the clusters in light of the average responses given. Table 3 shows that the motivated optimists have the strongest research incentives and expect good career prospects. Their research motivation improves strongly by increased competition outside and slightly by the university reforms. In comparison, the group of confident academics has high research incentives as well but both confident academics and frustrated pessimists see low non-academic career prospects. Furthermore, almost all confident academics and motivated optimists prefer an academic job now and also expect to have an academic job in five years. The frustrated pessimists differ strongly from the two other types. Among them, research incentives and academic as well as non-academic career prospects are very weak. Also, the frustrated pessimists report the weakest increase of research motivation due to the university reforms. Alltogether, the frustrated pessimists have a low research motivation and a very pessimistic assessment of their academic career prospects. We analyze the differences in the composition of the researcher types (clusters) in Table 4 . Overall, the share of females is lowest among the motivated optimists and quite similar among the two other types. The age distribution differs strongly. Motivated optimists are considerably younger and confident academics are on average the oldest. The optimism among the former group may be related to the fact that non-academic career prospects deteriorate with age. In contrast, confident academics are aware of the low non-academic career prospects at higher age, but are confident with respect to their academic career. Regarding fields, business economics is represented strongest among the motivated optimists (44%) and sociology/social sciences among the confident academics (30%). Most of the postdocs who did their PhD at the chair of a professor are to be found among the frustrated academics, whereas graduates of a PhD program are most strongly represented among the motivated optimists. Similarly, the current position differs 
ECONOMETRIC ANALYSIS
We explore the hypotheses presented in section 2.2. We focus on binary probit regressions to acount for key differences. The dependent variable is recoded as a dummy variable, where one extreme category of interest and the closest to it (e.g. very good and rather good) are recoded as one and the three remaining categories (e.g. neutral, rather bad and very bad) as zero. The categorical assessment variables used as control variables in our regressions are defined such that the two extreme categories and the closest to it are recoded as À1 or +1, respectively, with the middle category being 0. To investigate the robustness of our results, we also estimate ordered probit regressions which we report in the Supporting Information.
For some key relationships, we consider three different specifications. The first and most parsimonious specification controls only for personal background variables as gender, age, family status, subject of highest academic degree before PhD/of PhD, and years since completion of highest academic degree/PhD graduation. The second specification additionally includes the type of position, information about the PhD phase and about the integration into the scientific community. The most comprehensive third specification further adds some categorial assessment variables and interaction effects of all control variables with gender. While we keep all control variables as linear effects, we only keep those interactions which are significant at conventional levels. All control variables (except the female dummy) are normalized as differences from their averages among females such that, in the presence of interaction effects, the 'average probit coefficient' of the dummy for female reflects the average gender difference. To discuss the estimation results, we mainly rely on the estimated average marginal effects (AME) of the control variables. We explain this more formally in the appendix. Note that our subsequent results are descriptive in nature, that is they may partly reflect reverse causality or selection effects. To give one example, participants of PhD programs may be selected into such programs because they are more research oriented, that is, PhD programs may not necessarily cause higher research incentives. The goal of our analysis is simply to describe and interpret these relationships in light of the hypotheses put forward above. In fact, these hypotheses often concern the direction of the association between two endogenous variables. To explore the robustness of the direction of the estimated associations, we also run two sensitivity analyses of a number of key relationships omitting either the variables related to the PhD background or the variables related to the position the postdoc holds. We run a further sensitivity analysis excluding postdocs above age 45.
Research incentives
As reported above, 53% of the postdocs report rather strong or very strong research incentives, that is, for 47% of the postdocs pursuing an academic career, research incentives are only average or weak. We explore to what extent research incentives are associated with working conditions, background variables, and career prospects. Table 5 reports the coefficient estimates of probit regressions of various covariates on research incentives. The most parsimonious specification (1) only shows significant effects for 'PhD in Germany' and Business Economics, that is, research incentives are weaker among those postdocs who did their PhD in Germany and those postdocs who work in Business Economics. However, these significant effects disappear in the more comprehensive specifications (2) and (3). When conditioning on the position, the PhD background, and the integration into the scientific community, specifications (2) and (3) show that females, assistant professors, and participants in PhD programs report significantly higher research incentives, while those who did their PhD at their current university report significantly lower research incentives. 5 Recall that these estimates may very well reflect selection effects such that, for example, participants of PhD program have a priori higher research incentives in comparison. Even in such a case, the positive association found is interesting, thus suggesting that those with higher research incentives prefer PhD programs. 5. Also, those with a missing or non-standard PhD background report significantly higher research incentives in specification (2), but not in specification (3). We do not comment on this result as this group involves only 4% of all observations ( Table S6 in the Supporting Information). Specification (3) further includes the assessments of career prospects, academic competition, and the importance of networks. In addition to the significant effects already obtained for specification (2), we find that females who have been involved in third-party-funded projects show significantly higher research incentives. The same holds for the perception of better academic career prospects, higher competition, and for female postdocs who feel that their working conditions improve their academic career. On the contrary, participation at national conferences and the perception that networks are more important than academic excellence are associated with significantly lower research incentives. Non-academic career prospects show no significant effects and there are no significant differences across fields. Table 6 shows the AMEs for specification (3). Participation in a PhD program is associated with a 22 percent point (ppt) higher probability for strong research incentives. The AMEs for 'academic career prospects' and 'strong competition' are 8 ppts and 10 ppts, respectively, and the perception that working conditions improve academic career show an AME of 14 ppts. The perception that networks are more important than academic excellence is associated with a reduction of 16 ppts. For instance, 49% feel that their working conditions positively affect their academic career and 29% report this effect to be negative (Figure 2) . Thus, our regression estimates explain sizeable differences in research incentives. These results provide evidence supporting hypothesis 1. So far, the evidence on hypothesis 2 is mixed. On the one hand, we find positive effects of academic career prospects, which is in accordance with hypothesis 2. On the other hand, current and future non-academic career prospects do not affect research incentives, thus contradicting hypothesis 2. As reported above, only 29% of the respondents think that the university reforms of the last decade have improved their incentives (Figure 2) . Table 6 reports the estimated AME's for a probit regression of the dummy 'reforms improved incentives.' 6 We find significantly negative effects of age, research assistant, habilitation status, and of the perception that networks are more important than academic excellence. In contrast, there are strong significantly positive effects for assistant professors and for those who think that working conditions improve the academic career. The age effect is as expected as older postdocs are less likely to be affected by the reforms. The same holds for those who are in a traditional postdoc position (research assistant, habilitation). At the same time, these groups may be negatively affected by the increased competition of those benefitting from the reforms (assistant professors) and by the deterioration of the attractiveness of an academic career because of the lower base salaries for W-professors. In contrast, assistant professors, whose positions were introduced by the reform, those with a positive view of conditions improving the academic career, and those who think that networks are not more important than academic excellence are more likely to say that the reforms improved incentives. This confirms the finding of the cluster analysis that the motivated optimists show the best assessment of the effects of the reforms on research incentives (Table 3) .
Hypothesis 2 is agnostic about the direction of the association between increased competition and research incentives. The results so far show that strong academic competition is associated with higher research incentives. Table 6 shows the estimated AMEs for a regression of the dummy variable indicating whether competition from outside improves incentives. Again, we find significantly negative effects for age, the network variable, and PhD at the current university. Competition, academic prospects, and the perception that working conditions improve academic career show a significantly positive association. These results are in line with the discussion so far. The results also reveal strong differences across fields, with postdocs in economics saying most strongly and postdocs in sociology/social science least strongly that international competition improves incentives. With a difference of more than 30 ppts, the gap across fields is very strong. The strongest effect exists for postdocs in economics and the smallest one for sociology/social sciences.
Career prospects
As reported above, more than 50% of the postdocs are pessimistic about their academic career (Figure 2) , which according to our theoretical expectations leads to lower research incentives. 6. A referee was concerned about the meaning of 'improved incentives'. This is intended to mean 'stronger incentives', i.e. a higher reward for being successful in research. We think that this was clear to the respondents of our survey. The translation used in the German questionnaire was 'Forschungsanreize haben zugenommen'. Table 7 reports the estimated AMEs for probit regressions of academic and non-academic career prospects. We first consider academic career prospects. Living in a partnership and having children are associated with significantly lower career prospects (note that 'married' is the omitted category), for example, having two children decreases the probability of good academic career prospects by 18 ppts. Assistant professor and habilitation is associated with significantly higher academic career prospects, with assistant professors showing the highest confidence. Some indicators of integration into the scientific community (national conferences, publications) are also associated with significantly higher prospects while a research stay in Germany is associated with lower prospects. Stronger competition and the perception that networks are more important than academic excellence are associated with significantly lower prospects, while those with a positive view of conditions improving the academic career report significantly better prospects. Clearly, the latter effects should not be interpreted in a causal way because optimism may be reflected in these variables and in the dependent variable. 7 Non-academic career prospects show no significant effects.
Turning to non-academic career prospects, 49% of all postdocs assess their current non-academic employment prospects to be very good or good and only 21% think that this will be the case five years from now (Figure 2) . Table 7 reports a significantly and sizeable negative age effect for current non-academic career prospects, but no age effect for prospects in five years. Germans have significantly better current prospects, but there is no such effect in five years. Incidently, postdocs with a Master degree show significantly worse current prospects, but significantly better prospects in five years. This is difficult to explain. In addition, assistant professors and those having stayed at a German research institute show significantly worse current prospects and no significant effects on prospects in five years. Academic career prospects show no significant effects whereas strong academic competition is associated with worse prospects in five years, possibly because the postdocs fear that, due to the strong competition for academic positions, there will be more competition for non-academic jobs in five years. Also, those with a positive view of 'conditions improving the academic career' report significantly better non-academic career prospects in five years, but no better current non-academic career prospects. This finding is in accordance with hypothesis 2. As expected, postdocs in sociology/social sciences report significantly worse current non-academic career prospects. However, there is no such effect for career prospects in five years. Overall, the lower non-academic career prospects in five years are less affected by the characteristics of the postdocs compared to current prospects. Most postdocs, irrespective of their background, seem to acknowledge that their non-academic career prospects in five years are only average or below average. The lack of coherent significant effects for indicators of the integration into the scientific community on research incentives and career prospects are difficult to rationalize and, thus, cast some doubt regarding hypotheses 1 and 2.
7. The effect of the perception of networks could be affected by a so-called 'Justification Bias'. A postdoc who believes that his/her chances for an academic career are bad, may 'explain' (rationalize) this with the importance of networks and not with his/her own lack of success.
As mentioned before, a key question in the survey relates to whether the conditions in the current job and the future employment prospects affect the motivation and incentives ('conditions improve academic career'). This variable is strongly associated with research incentives and career prospects and 49% see a positive relationship. The probit regression results ( Table S23 in the Supporting Information) show that only career prospects (positive effects) and the perception that networks are more important than academic excellence (negative effect) are significantly associated with this variable. These findings provide further evidence for hypotheses 1 and 2. A majority of postdocs (69%) would still select an academic research job at present if given the choice, and a majority of postdocs expects to have an academic research job in five years. There are some interesting differences ( Table S23 in the Supportiong Information). Better nonacademic career prospects and the perception that networks are more important than academic excellence are associated with a significantly lower desirability/ probability of an academic job at present and in five years, whereas better academic career prospects show a significantly positive association. Assistant professors expect a higher probability of an academic job in five years but there is no such effect at present. The habilitation status shows an even stronger significantly positive effect both at present and in five years. These results are even more remarkable in light of the finding that habilitation status and assistant professorship show a significantly positive association with the perception of strong competition in the field ( Table S25 in the Supporting Information). In contrast, there are no corresponding effects on the perception that networks are more important than academic excellence.
In accordance with hypothesis 2, the type of research is affected by the goal to improve non-academic career prospects: more than 50% of the postdocs report that the recent changes in the career prospects of young academics induced a shift more toward applied research and over 40% say that they actually pursue applied research in order to improve their non-academic career prospects (Figure 2) . Probit regression results show that better non-academic career prospects and the perception that networks are more important than academic excellence are associated with a higher probability to pursue applied research in order to improve nonacademic career prospects ( Table S24 in the Supporting Information). This probability is significantly lower for postdocs in sociology or social sciences and for older postdocs.
Our survey also involves a number of statements the respondents could agree with (Table S11 in the Supporting Information). 42% (51%) of the respondents agree with the statement that many established (young) academics leave German universities because of the moderate salaries. The approval rate for the statement that insecure working prospects cause many young academics to leave German universities is 78%. 60% agree with the statement that an academic job is more risky than a non-academic job. 61% perceive the lack of a tenure-track option as a flaw of the introduction of assistant professorships. Once again, these results confirm that a majority of postdocs is very concerned about insufficient career prospects in Germany, with likely negative effects on research incentives. These results provide further support for hypotheses 1 and 2.
PhD background
The PhD phase paves the way for an academic career. We now discuss specifically the effect of the PhD background. Note that 68% of the postdocs in our sample did their PhD at the chair of a professor, whereas 12% obtained their PhD through a PhD program, 7% were at a research institution, and 9% were external doctoral candidates (Tables S1 and S6 in the Supporting Information).
Those who went through a PhD program show significantly higher research incentives (Tables 5 and 6 ). The average marginal effect is 22 ppts compared to a PhD obtained at a chair. These results are in accordance with hypothesis 3. Furthermore, former participants of PhD programs are more convinced that stronger international competition improves research incentives (Table 6) and report significantly better non-academic career prospects at present (Table 7) . However, the variable does not show any significant effect on academic career prospects and non-academic career prospects in five years. Postdocs who did their PhD at the university they are currently working at show significantly lower research incentives and are significantly less convinced that international competition improves research incentives (Table 6 ). The variable shows no significant effect on the career prospects. This provides some evidence for hypothesis 3; however, the lack of significant effects on academic career prospects is in contrast to hypothesis 3. We find no significant differences in the assessment of the strength of competition and in the perception that networks are more important than academic excellence ( Table S25 in the Supporting Information). Tables 8-10 provide some evidence on the relationship between the duration until completion of the PhD and the type of PhD studies. We focus on PhDs at a chair versus participation in a structured PhD program, and we distinguish whether the postdoc holds an assistant professorship. The findings show that assistant professors are more likely to have participated in a PhD program (but the difference is not very strong) and that participants in structured PhD programs do show shorter durations until the completion of the PhD. On the one hand, these findings suggest that PhD programs are more effective in terms of shorter durations. On the other hand, the duration until the completion of the PhD for participants in PhD programs in economics is shorter than the duration for leading PhD programs in the US (Stock et al., 2011) . This could reflect that PhD programs in Germany are not competitive with US programs.
Overall, we find some evidence supporting hypothesis 3. The most important result is that a PhD obtained in a PhD program dominates the PhD at a chair of a professor in terms of research incentives and current non-academic career prospects. These results are consistent with the view that participation in a PhD program results in better supervision and mentoring and that it shortens the time until completion of the PhD.
Gender, age, children
Gender and having children are likely to play an important role in the decision for an academic career, as formulated by hypothesis 4. We review the results obtained so far under this perspective. Female postdocs show significantly better research incentives (Table 6 ), but otherwise we find little gender differences (except for some significant interaction effects) in the assessment of reforms, the impact of competition, and career prospects (Tables 6, 7and Tables S23, S25 in the Supporting Information). At the same time, the share of females is lowest among the motivated optimists and highest among the confident academics identified in section 4.
The regression results reported in Tables S16 and S18 in the Supporting Information reveal that the positive association of the variable 'conditions improve academic career' with career prospects is almost exclusively due to such an effect for females. Furthermore, the perception that networks are more important than academic excellence does not play any role for academic career prospects of female postdocs. The contrary holds for male postdocs. Possibly, enthusiasm plays a stronger role for those females who continue an academic career. These results are consistent with female postdocs being a positive selection in accordance with hypothesis 4. In contrast to hypothesis 4, females do not agree to a larger extent to the assessment that an academic research job is more risky than a job outside of academic research (Table S20 in Supporting Information)the insignificant point estimate would even imply the opposite. Again, this may be rationalized by female postdocs being a positive selection.
The effects of children and partnership are mostly insignificant, with some notable exceptions. Table 7 shows that academic career prospects are significantly worse for postdocs with children and for postdocs living in a partnership (note that there is no significant interaction with gender). Correspondingly, Table S24 in the Supporting Information shows that postdocs living in a partnership (but not postdocs with children) are significantly more likely to engage in applied research to improve their non-academic career prospects. Table S25 in the Supporting Information shows that both singles and postdocs with children are significantly more likely to say that competition is strong. These findings and the lack of significance of interaction effects with gender in most cases, provide only mixed support for hypothesis 4. Now, we turn to the effects of age. Table 6 shows that age has no significant effect on research incentives (again in contradiction to hypothesis 4). However, age proves significantly negative in a number of cases. At higher age, there is less agreement that the reforms and international competition improved incentives (Table 6) . This is to be expected because the reforms were implemented when the older postdocs had already made important career steps. Correspondingly, postdocs at a middle-age (33-44 years) most strongly agree with the statement that the introduction of junior professorship is flawed since most assistant professorships do not involve a tenure-track option ( Table S11 in the Supporting Information). Non-academic career prospects deteriorate at higher age (Table 6) and there is a shift toward applied research to improve non-academic career prospects ( Table S24 in the Supporting Information). Postdocs at a higher age agree to a larger extent to the assessment that an academic research job is more risky than a job outside of academic research ( Table S20 in the Supporting Information), however, the effect is quite small and insignificant. Overall, the age effects are mostly in accordance with hypothesis 4. In particular, concerns about non-academic career prospects, but not about academic career prospects, increase with age. This is in line with the finding that motivated optimists are younger and confident academics are older (section 4).
Different Academic Fields
Our survey involves postdocs from different academic fields with presumably very different non-academic career prospects. We find some remarkable differences across fields. Postdocs in sociology/social sciences are the most concerned about insecure working prospects, postdocs in business economics are the most concerned about the low salaries for young academics, and economists are the most concerned about the lack of the tenure-track options for assistant professors ( Table S12 in the Supporting Information, statements 6, 5, 8) . For the regression results, economics is taken as the omitted category. We review the results obtained so far regarding different academic fields.
Most importantly, research incentives do not differ significantly across fields (Table 6) , which is in contrast to hypothesis 5. Incidently, we find only a small number of cases with significant differences across fields. Economists see a stronger impact of international competition on incentives (Table 6 ) and, in accordance with hypothesis 5, the perception of non-academic career prospects is significantly lower in sociology/social sciences than in the other fields (Table 7) . Postdocs in business economics are more likely to choose an academic job again, if they could choose again, and expect a higher probability of an academic job in five years ( Table S23 in the Supporting Information). Postdocs in sociology/ social sciences are more likely to undertake applied research to improve their non-academic career prospects ( Table S24 in the Supporting Information). Economists are the least likely to say that networks are more important than academic excellence, a finding which is in accordance with the finding of Schulze et al. (2008), that the academic market is more competitive in economics than in business economics.
Overall, research effort does not differ across fields despite differences in non-academic career prospects. Most likely there are important selection effects across fields. Postdocs in business economics are committed to an academic career and they see very good academic career prospects, possibly, because their less committed competitors have left an academic career after a PhD. Postdocs in sociology/social sciences are also committed to their more risky academic career (partly by intrinsic motivation) and they perceive poor non-academic career prospects. In response, they are more likely to shift toward more applied research.
Sensitivity Analysis
One may be concerned that the estimated effects of the variables related to the PhD background and the variables related to the position the postdoc holds involve the joint effect of a selection into different career paths. For instance, it would be conceivable that the position a postdoc holds is the consequence of the PhD background. Apart from the obvious selection issues, there may also be concerns regarding multicollinearity. To address this issue, we run two sensitivity analyses to investigate the robustness of the key estimates reported in Tables 5-7. Tables 11-13 , and Sensitivity analysis 2: Excludes variables related to the position the postdoc holds, see Tables S29-S30 in the Supporting Information.
Sensitivity analysis 1: Excludes variables related to the PhD background, see
The differences in outcomes increase by the position the postdoc holds (Sensitivity Analysis 1), thus suggesting that a part of the observed differences in research incentives and career prospects between different types of postdocs is associated with choices made during the PhD phase. Specifically, there is some evidence that the effect of being an assistant professor on research incentives and career prospects is stronger when omitting the PhD background variables. At the same time assistant professors have taken less time on average to complete their PhD and are more likely to have gone through a structured PhD program (Tables 9-10). Far from estimating a causal link, this still suggests that the academic training path chosen by assistant professors is more effective subject to the caveat that shorter time until completion of a PhD is not making academic training in Germany more competitive compared to the US (Stock et al., 2011) Tables 14, 15. In contrast, the estimated effects of the PhD background by and large do not change in a substantial way when omitting the postdoc positions (sensitivity analysis 2). Thus, the differences associated with the PhD background (and the integration in the scientific community) do not reflect the position the postdoc holds. Put differently, this suggests that positive effects of the PhD background are not restricted to assistant professors. As shown above, a large number of post- docs on more traditional career paths report strong research incentives and good academic career prospects. Because our sample involves some older postdocs (Table 1) , one might be concerned that a number of older postdocs may be on life-time positions (such as tenured academic lecturers) 8 or that there may be measurement errors in age. For postdocs on life-time positions our analysis may not be relevant because these postdocs may not strive any more towards obtaining a professorship. For this reason, we provide a third sensitivity analysis of some key regressions by excluding older postdocs. Sensitivity analysis 3: Excludes postdocs who are older than 45 years, see Tables S31-S33 in the Supporting Information.
We obtain very similar results as in Tables 5-7 . Thus, the fact that our samples includes a number of older postdocs, possibly with life-time positions, does not affect the main results obtained in a substantial way.
CONCLUSIONS
This study is based upon a survey among postdocs in Germany, conducted for the fields of business economics, economics, sociology, and social sciences. We first develop a number of hypotheses regarding career transitions after the completion of a PhD based on a theoretical framework. Our framework emphasizes the interaction between academic and non-academic career paths. Based on the survey data, we analyze the research incentives, the academic background, and the career prospects of the postdocs.
Our results show quite a mixed picture of the attitudes and perceptions among postdocs in Germany. Through a cluster analysis, we identify three important types of postdocs: motivated optimists, who are younger and optimistic about their academic and non-academic career, confident academics, who are older, optimistic about their academic career, but pessimistic about their non-academic career, and frustrated pessimists, who are pessimistic about career prospects in general. Only about half of the postdocs sees strong incentives for academic research but there is quite strong confidence to succeed in an academic career. Also about half of the postdocs says that working conditions and future career prospects increase the motivation to engage in an academic career. There is evidence that research incentives increase due to stronger international competition. Employment insecurity is associated with a more pessimistic assessment of an academic career. The strongest research incentives and the best career prospects were found for assistant professors, which may be due to the specific selection of this group. Apart from this small group, the postdocs see only a small influence of the university reforms of the last decade on incentives and prospects of the researchers. Specifically, the university reforms were more negatively assessed by older postdocs. Both younger and older academics view their nonacademic career prospects to deteriorate over time. For postdocs in business 8. Unfortunately, our data do not allow us to distinguish academic lecturers with life-time positions from those with temporary positions. economics, we find better non-academic career prospects than in other fields, and there is no evidence for falling research incentives due to better non-academic career prospects. The perception that networks are more important than academic excellence is negatively associated with research incentives and career prospects. Finally, assistant professors, graduates of PhD programs, but also postdocs who pursue a habilitation mostly show better outcomes than others. Clearly, the specific working conditions of a postdoc matter. Female postdocs show better research incentives but otherwise we find little gender differences. For both males and females, the presence of children is associated with worse career prospects. Our analysis suggests some tentative policy conclusions. The high share of postdocs without strong research incentives is a point of major concern. Our results suggest to strengthen research incentives, to promote further certain academic career paths (e.g. assistant professorships or a research-oriented training in the PhD phase), which are associated with stronger research incentives, to improve the working conditions of postdocs (e.g. by extending the duration of temporary positions, possibly beyond six years conditioning upon research succes), and to improve the possibilities to reconcile having a family and the necessary flexibility and mobility for doing excellent research. At the same time, one has to recognize that there is no single path to academic success in Germany. A sizeable share of postdocs on traditional career paths do quite well, and policy reforms should not close these paths. Finally, structured PhD programs in Germany should accommodate the fact that the duration until completion of the PhD in top US PhD programs in economics is longer than in Germany.
APPENDIX
Probit Regression, Interaction Effects, and Marginal Effects
To clarify our estimation results, let us say that we estimate a probit model based on a sample of size N as
where Φ is the cumulative standard normal distribution, x i is a normalized control variable, and D i is the gender dummy. We define x i as deviations from the average of the original control variable in the subsample of females, that is, P D i ¼1 x i ¼ 0. Then, b 3 is the average effect of the female dummy D i , that is, the average marginal effect on the argument of the Φ(.) function, because b 3 ¼ 1=N 1 P D i ¼1 ðb 3 þ b 4 x i Þ and N 1 is the number of females. The interpretation of the coefficient for x i is as usual, with b 2 being the coefficient for males and b 2 þ b 4 being the coefficient for females.
To discuss the estimation results, we report the following estimated average marginal effects (AME)
assuming a continuous x-variable and / denoting the density of the standard normal. For the dummy variable D i , we report
When x is a dummy variable, we estimate AME(x) analogous to equation (A3). When x is a categorical variable with more than two outcomes, we rely on equation (A2) as an approximation. Stephan, P. (2008) , 'Job Market Effects on Scientific Productivity', inScientific Competition, Volume 5, Mohr Siebeck, T€ ubingen, pp. 11-30. Stock, W., J. Siegfried and T. Finegan (2011), 'Completation rates and time-to-degree in economics PhD programs', American Economic Review 101, 176-188. Wagner-Baier, A., F. Funke, and A. Mummendey (2011), 'Analysen und Empfehlungen zur Situation von Postdoktorandinnen und Postdoktorandenan deutschen Universit€ aten und insbesondere an der Friedrich-Schiller-Universit€ at Jena', Report der Graduierten-Akademie, Friedrich-Schiller-Universit€ at Jena 2. Auflage.
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Additional Supporting Information may be found in the online version of this article: Table S1 . Age distribution of the postdocs in classes and sex ratio Table S2 . Partnership status and children by sex Table S3 . Subject of the highest academic degree and of the PhD Table S4 . Current employment status (multiple answers possible) Table S5 . Highest academic degree before PhD Table S6 . Did you obtain your PhD through a PhD programm (e.g. Graduiertenkolleg, PhD-Programm, Graduiertenschule)? Table S7 . Years since completion of highest academic degree before PhD Table S8 . Years since completion of PhD Table S9 . Years between highest academic degree and completion of PhD Table S10 . Integration in the scientific community as PhD student (multiple answers possible) Table S11 . Agreement with statements by age Table S12 . Agreement with statements by fields Table S13 . How are the incentives in your current job to do excellent academic research? Table S14 . In the last years, some political reforms of the university system in Germany were implemented (e.g. change from C-salary system to the W-system, introduction of junior professorship, more power of the deans). Did the motivation/incentives to do excellent academic research change due to these reforms? Table S15 . Has increased competition from outside Germany changed the motivation/incentives to do excellent academic research? Table S16 . How do you view your current employment prospects for jobs outside of academic research? Table S17 . How do you view your employment prospects for jobs outside of academic research five years from now, assuming that you continue working in an academic job? Table S18 . How do you assess your own prospects to successfully pursue an academic career? Table S19 . How do the conditions in your current job and your future employment prospects affect your motivation/incentives to engage in an academic career? Table S20 . In comparison to a job outside of academic research, an academic research job is more risky. Table S21 . What kind of job will you probably have in five years? Table S22 . If you could choose, what kind of job would you select at present? Table S23 . Average marginal effects for probit regressions of conditions and academic job Table S24 . Do you pursue applied research in order to improve your career prospects for jobs outside of academic research? Table S25 . Average marginal effects for probit regressions of assessments of competition and networks Table S26 . How strong is the competition for a successful academic career in your field? Table S27 . What is the importance of networking (networks) to pursue an academic career?
